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ABSTRACTED-PUB-NO: WO 03086971 Al 
BASIC-ABSTRACT : 

NOVELTY - Synthesis of superhard materials by preparing a 
charge of material 

with a nonharcl crystal phase, adding a crystal-forming 
additive and exposing 

the mixture to a temperature and pressure above 
predetermined values for a 

predetermined time comprises using an ultrafine powder as 
the crystal-forming 
additive . 

DESCRIPTION - INDEPENDENT CLAIMS are also included for: 

(1) production of superhard tools by preparing a charge of 
materials with 

superhard and/or nonhard crystal phases, adding a crystal- 
forming additive as 

above, preforming a tool, and exposing it to a temperature 
and pressure above 

critical values for a predetermined time; 

(2) production of superhard powders with a given particle 
size by preparing a 

charge of materials with a nonhard crystal phase, adding a 
crystal-forming 

additive as above, compacting the mixture, exposing it to a 
temperature and 

pressure above critical values for a predetermined time, 
and attacking the 
product with alkali. 

USE - For producing superhard materials, e.g. diamond or 
cubic boron nitride or 

polycrystalline or composite materials based on them, 
especially in the 

manufacture of grinding and cutting tools. 



ADVANTAGE - High yields (96-100%) of impurity-free 
superhard materials can be 

produced at relatively low temperatures ( 8 0 0-1 0 0 OdegreesC 
lower than for 

catalytic synthesis) and relatively low pressures. 
EQUIVALENT-ABSTRACTS : 
CHEMICAL ENGINEERING 

Preferred Process: The additive is ultrafine diamond a 
particle size of 4-40 

nm. The mixture comprises 0 . 99-99 wt . % charge material and 
0.99-99 wt.% 

additive. The charge material is hexagonal boron nitride 
and the treatment 

temperature is above 500degreesC; or the charge material is 
graphite or a 

mixture of graphite and hexagonal boron nitride and the 
treatment temperature 

is above 700degreesC. The treatment time is 40-80 seconds. 

A mixture of 5 wt.% graphite and 95 wt.% ultrafine diamond 
(UFD) was heated at 

800degreesC and 6 MPa for 40 seconds. The product 
comprised 4% diamond, 1% 

graphite and 95% UFD. The conversion of graphite to 
diamond was 80%. 
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